Effects of selenium on chemical carcinogenesis : Comparative effects of antioxidants.
Chemical carcinogenesis can be characterized by a sequence of events leading to the development of tumors. Selenium (Se) inhibition of colon, liver, and lung carcinogens is demonstrated. Using the male Sprague Dawley rat model Se inhibited the colon tumor incidence in 1,2-dimethylhydrazine (DMH) treated rats and reduced the total number of colon tumors in methylazoxymethanol (MAM) treated rats. Selenium inhibited 2-acetylaminofluorene (AAF) and 3'-methyl-4-dimethylaminoazobenzene (3'-MeDAB) hepatocarcinogenesis. The hepatic tumor incidence induced by 3'-MeDAB was reduced by both inorganic Se (Na2SeO3) and by organic Se (Se-yeast) supplements.In vitro systems have been studied in an effort to decipher the inhibitory properties of Se on the multistage origin of tumors induced by chemical carcinogens. Current studies suggest that the protective effect of Se against AAF hepatocarcinogenesis may be correlated with a change in AAF metabolism. The mutagenicity of AAF and AAF metabolites inSalmonella typhimurium TA1538 is decreased by Se. Additionally, Se reduced N-t-OH-AAF induction of sister chromatid exchange (SCE) frequencies in whole blood cultures, and also reduced aryl hydrocarbon hydroxylase activity using benzo(a) pyrene as substrate.The comparative effects of antioxidants on DMH induction of colon tumors are presented in detail. Supplements of 4 ppm Se to the drinking water, 1.2% ascorbic acid (V c ) to the diet or 0.5% butylated hydroxytoluene (BHT) to the diet of DMH-treated rats reduced the colon tumor incidence of DMH controls from 64 to 31% (Se), 38% (V c ), and 43% (BHT). The colon tumor incidence in DMH-treated rats receiving a combination of Se+V c increased to 83%, while the combination of Se+BHT decreased the colon tumor incidence to 55%. The growth and survival of rats provided long-term supplements of 4 ppm Se in the drinking water are compared with untreated controls.